
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMEP 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/091,795 



03/06/2002 



Mehrdad M. Moslehi 



25094 7590 06/29/2004 

GRAY, CARY, WARE & FREIDENRICH LLP 
1221 SOUTH MOP AC EXPRESSWAY 
SUITE 400 

AUSTIN, TX 78746-6875 



CVC 1530-3 



9686 



EXAMINER 



ORTIZ, EDGARDO 



ART UNIT 



PAPER NUMBER 



2815 

DATE MAILED: 06/29/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/091,795 


Applicant(s) 

MOSLEHI, MEHRDAD M. 


c Admin r 

Edgardo Ortiz 


Art Unit 

2815 
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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 06 March 2002 . 
2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1 and 51-84 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) D Claim(s) 1 and 51-84 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Art Unit: 2815 

DETAILED ACTION 



Double Patenting 

1 . A rejection based on double patenting of the "same invention" type finds its support in 
the language of 35 U.S.C. 101 which states that "whoever invents or discovers any new and 
useful process ... may obtain a patent therefor ..." (Emphasis added). Thus, the term "same 
invention," in this context, means an invention drawn to identical subject matter. See Miller v. 
Eagle Mfg. Co., 151 U.S. 186 (1894); In re Ockert, 245 F.2d467, 114USPQ330 (CCPA 1957); 
and In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by 
canceling or amending the conflicting claims so they are no longer coextensive in scope. The 
filing of a terminal disclaimer cannot overcome a double patenting rejection based upon 35 
U.S.C. 101. 



Claim 1 is rejected under 35 U.S.C. 101 as claiming the same invention as that of claim 1 of 
prior U.S. Patent No. 6,016,000. This is a double patenting rejection. 



Claim Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 64, 67, 78 and 79 are rejected under 35 U.S.C. 102(e) as being anticipated by Singh et 
al. (U.S. Patent No. 5,960,31 1). With regard to Claim 1, Singh discloses a plurality of electrically 



conductive metallization levels (column 4, line 61 and figure 3b), each of said metallization 
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levels comprising a plurality of electrically conductive interconnect segments (48, 50, 52, 54, 56, 
58 and 59), a plurality of electrically conductive plugs (43a-43d) for electrically connecting 
between various metallization levels and between said metallization levels and a plurality of 
semiconductor devices, a free-space medium (70, 72) occupying at least a substantial portion of 
the electrically insulating regions (46) within said multi-level interconnect structure and an 
electrically insulating top passivation overlayer (80). 

The limitation 'for hermetic sealing of said multi-level interconnect structure and for protection 
of said integrated circuit chip, said top passivation overlayer also serving as a heat transfer 
medium for facilitating heat removal from said interconnect structure and providing 
additional mechanical support for said interconnect structure through contact with the top 
metallization leveV\ is an intended use limitation that does not distinguish the claimed structure 
from that disclosed by the cited prior art. 

With regard to Claim 64, Singh discloses at least one metallization level (column 4, lines 61 and 
figure 3b), a first insulating layer (46) overlying sad at least one metallization level, wherein said 
first insulating includes a plurality of openings, a free-space dielectric medium (70, 72) 
surrounding a portion of said at least one metallization level, a conformal insulating layer, which 
is the region of (46) underneath the free-space dielectric medium, between said at least one 
metallization level and said free-space dielectric medium and a non-conformal insulating layer 
(84) that seals the openings. 
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With regard to Claim 67, Singh discloses a first metallization level comprising a plurality of 
electrically conductive interconnect segments (48, 50, 52, 54, 56, 58 and 59) and a second 
metallization level comprising a plurality of electrically conductive interconnect segments (48 5 , 
50', 52', 54', 56', 58' and 59') overlying said first metallization level, wherein said second 
metallization level does not utilize any electrically conductive diffusion barrier layer. 

With regard to Claim 78, Singh discloses at least one metallization level comprising, a first 
metallization level comprising a plurality of electrically conductive interconnect segments (48, 
50, 52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
conductive interconnect segments (48', 50', 52', 54', 56', 58' and 59') overlying said first 
metallization level, wherein said second metallization level does not utilize any electrically 
conductive diffusion barrier layer, a first insulating layer (46) overlying sad at least one 
metallization level, wherein said first insulating includes a plurality of openings, a free-space 
dielectric medium (70, 72) surrounding a portion of said at least one metallization level, an 
electrically insulating layer (84) that seals the openings. 

With regard to Claim 79, Singh discloses a conformal insulating layer, which is the region of 
(46) underneath the free-space dielectric medium (70, 72), between said at least one 
metallization level and said free-space dielectric medium and a non-conformal insulating layer 
(84) that seals the openings. 



Application/Control Number: 1 0/09 1 ,795 Page 5 

Art Unit: 2815 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 51-63, 65, 66, 68-77 and 80-84 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Singh et al. (U.S. Patent No. 5,960,31 1) in view of Hause et al. (U.S. Patent No. 6,091,149). 
With regard to Claim 51, Singh discloses at least one metallization level (column 4, lines 61 and 
figure 3b), a first insulating layer (46) overlying sad at least one metallization level, wherein said 
first insulating includes a plurality of openings, a free-space dielectric medium (70, 72) 
surrounding a portion of said at least one metallization level, and an electrically insulating layer 
(80) to hermetically seal said free-space dielectric medium. 

However, Singh fails to disclose that the electrically insulating material comprises a first layer 
and a second layer having a composition different from the first layer and the layers comprising 
an element selected from a group consisting of nitrogen and carbon. Hause discloses a multi- 
level interconnect structure including an electrically insulating material sealing a free-space 
dielectric (see figure 14) comprising a first layer (140) of silicon oxynitride (column 9, line 44) 
and a second layer (column 10, line 6), wherein the second layer has a composition different 
(silicon nitride) from the first layer. Therefore, it would have been an obvious to someone with 
ordinary skill in the art, at the time of the invention, to modify the structure as taught by Singh to 
include the claimed electrically insulating material comprising a first layer and a second layer 



Application/Control Number: 1 0/09 1 ,795 Page 6 

Art Unit: 2815 

having a composition different from the first layer and the layers comprising an element selected 
from a group consisting of nitrogen and carbon, as suggested by Hause, in order to provide a 
protective dual-passivation layer. 

With regard to Claim 52, Singh discloses at least one metallization level comprising, a first 
metallization level comprising a plurality of electrically conductive interconnect segments (48, 
50, 52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
conductive interconnect segments (48', 50', 52', 54', 56', 58' and 59') overlying said first 
metallization level, wherein said second metallization level does not utilize any electrically 
conductive diffusion barrier layer. 

With regard to Claim 53, Singh discloses a bottom insulating buffer layer (44) separating the 
interconnect structure from underlying transistors and isolation regions (column 4, lines 50-52) 
within a semiconductor integrated circuit substrate (see figure 3a). 

With regard to Claim 54, Singh discloses a bottom insulating buffer layer (44) comprising a 
diffusion layer (column 5, line 54). 

With regard to Claim 55, Singh discloses a free-space medium (70, 72) that comprises gaseous 
material (column 5, lines 59-61) that occupies at least a substantial fraction of regions between 
the first metallization level and the second metallization (see figure 3b). 
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With regard to Claim 56, the claimed pressure range for the gaseous material would have an 
been obvious modification to the structure as taught by Singh, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 57, Singh discloses a gaseous material that is at or near atmospheric 
pressure (column 5, lines 59-61). 

With regard to Claim 58, Singh discloses a conformal insulating layer, which is the region of 
(46) underneath the free-space dielectric medium (70, 72), between said at least one 
metallization level and said free-space dielectric medium. 

With regard to Claim 59, a further difference between the claimed invention and Singh is the 
electrically insulating material being non-conformal. Hause discloses a multi-level interconnect 
structure including an electrically insulating material sealing a free-space dielectric (see figure 
14) comprising a first layer (140) of silicon oxynitride (column 9, line 44) and a second layer 
(column 10, line 6), wherein the layers are not conformal. Therefore, it would have been an 
obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
structure as taught by Singh to include the claimed electrically insulating material being non- 
conformal, as suggested by Hause, in order to provide a protective dual-passivation layer. 
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With regard to Claim 60, the claimed thickness for the non-conformal layer would have an been 
obvious modification to the structure as taught by Singh, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 61, a further difference between the claimed invention and Singh are 
bonding pad openings. It would have been an obvious to someone with ordinary skill in the art, 
at the time of the invention, to modify the structure as taught by Singh to include the claimed 
bond pad openings, in order to provide interconnection to additional layers or structures. 

With regard to Claim 62, Singh discloses metallization levels with interconnections (48, 50, 52, 
54, 56, 58 and 59) comprising aluminum (column 6, lines 39-41. 

With regard to Claim 63, Hause discloses a multi-level interconnect structure including an 
electrically insulating material sealing a free-space dielectric (see figure 14) comprising a first 
layer (140) of silicon oxynitride (column 9, line 44) and a second layer (column 10, line 6), 
wherein the second layer has a composition different (silicon nitride) from the first layer. 
Therefore, it would have been an obvious to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Singh to include the claimed materials for the 
second layer, in order to provide a passivation layer using known insulating and protective 
materials. 
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With regard to Claim 65, the claimed thickness for the conformal layer would have an been 
obvious modification to the structure as taught by Singh, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 66, a further difference between the claimed invention and Singh is the 
electrically insulating material comprises a first layer and a second layer having a composition 
different from the first layer and the layers comprising an element selected from a group 
consisting of nitrogen and carbon. Hause discloses a multi-level interconnect structure including 
an electrically insulating material sealing a free-space dielectric (see figure 14) comprising a first 
layer (140) of silicon oxynitride (column 9, line 44) and a second layer (column 10, line 6), 
wherein the second layer has a composition different (silicon nitride) from the first layer. 
Therefore, it would have been an obvious to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Singh to include the claimed electrically 
insulating material comprising a first layer and a second layer having a composition different 
from the first layer and the layers comprising an element selected from a group consisting of 
nitrogen and carbon, as suggested by Hause, in order to provide a protective dual-passivation 
layer. 

With regard to Claim 68, Singh discloses at least one metallization level comprising, a first 
metallization level comprising a plurality of electrically conductive interconnect segments (48, 
50, 52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
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conductive interconnect segments (48\ 50\ 52\ 54', 56\ 58' and 59') and a free-space medium 
(70, 72) that comprises gaseous material (column 5, lines 59-61) that occupies at least a 
substantial fraction of regions between the first metallization level and the second metallization 
(see figure 3b). 

With regard to Claim 69, a further difference between the claimed invention and Singh are the 
claimed bonding pad openings. It would have been an obvious to someone with ordinary skill in 
the art, at the time of the invention, to modify the structure as taught by Singh to include the 
claimed bond pad openings, in order to provide interconnection to additional layers or structures. 

With regard to Claim 70, Singh discloses forming at least one metallization level (column 4, 
lines 61 and figure 3b), forming a free-space dielectric medium (70, 72) surrounding a portion of 
said at least one metallization level. 

However, Singh fails to disclose annealing the at least one metallization level to increase a grain 
size of at least on metal line within said at least one metallization level . It would have been an 
obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
process as taught by Singh to include the claimed annealing the at least one metallization level to 
increase a grain size of at least on metal line within said at least one metallization level, since 
this a well-known process in the semiconductor art in order to enhance electromigration. 
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With regard to Claim 71, the claimed annealing temperature range would have an been obvious 
modification to the structure as taught by Singh, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or working ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 72, Singh discloses a conformal insulating layer, which is the region of 
(46) underneath the free-space dielectric medium (70, 72), between said at least one 
metallization level and said free-space dielectric medium and a non-conformal insulating layer 
(84) that seals the openings. 

With regard to Claim 73, the claimed thickness for the conformal layer would have an been 
obvious modification to the structure as taught by Singh, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 74, a further difference between the claimed invention and Singh is the 
electrically insulating material comprises a first layer and a second layer having a composition 
different from the first layer and the layers comprising an element selected from a group 
consisting of nitrogen and carbon. Hause discloses a multi-level interconnect structure including 
an electrically insulating material sealing a free-space dielectric (see figure 14) comprising a first 
layer (140) of silicon oxynitride (column 9, line 44) and a second layer (column 10, line 6), 
wherein the second layer has a composition different (silicon nitride) from the first layer. 
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Therefore, it would have been an obvious to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Singh to include the claimed electrically 
insulating material comprising a first layer and a second layer having a composition different 
from the first layer and the layers comprising an element selected from a group consisting of 
nitrogen and carbon, as suggested by Hause, in order to provide a protective dual-passivation 
layer. 

With regard to Claim 75, Singh discloses at least one metallization level comprising, a first 
metalliation level comprising a plurality of electrically conductive interconnect segments (48, 50, 
52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
conductive interconnect segments (48\ 50', 52', 54', 56', 58' and 59') overlying said first 
metallization level, wherein said second metallization level does not utilize any electrically 
conductive diffusion barrier layer. 

With regard to Claim 76, Singh discloses at least one metallization level comprising, a first 
metallization level comprising a plurality of electrically conductive interconnect segments (48, 
50, 52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
conductive interconnect segments (48', 50', 52', 54', 56', 58' and 59') and a free-space medium 
(70, 72) that comprises gaseous material (column 5, lines 59-61) that occupies at least a 
substantial fraction of regions between the first metallization level and the second metallization 
(see figure 3b). 
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With regard to Claim 77, a further difference between the claimed invention and Singh are the 
claimed bonding pad openings. It would have been an obvious to someone with ordinary skill in 
the art, at the time of the invention, to modify the structure as taught by Singh to include the 
claimed bond pad openings, in order to provide interconnection to additional layers or structures. 

With regard to Claim 80, the claimed thickness for the conformal layer would have an been 
obvious modification to the structure as taught by Singh, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

With regard to Claim 81, a further difference between the claimed invention and Singh is the 
electrically insulating material comprises a first layer and a second layer having a composition 
different from the first layer and the layers comprising an element selected from a group 
consisting of nitrogen and carbon. Hause discloses a multi-level interconnect structure including 
an electrically insulating material sealing a free-space dielectric (see figure 14) comprising a first 
layer (140) of silicon oxynitride (column 9, line 44) and a second layer (column 10, line 6), 
wherein the second layer has a composition different (silicon nitride) from the first layer. 
Therefore, it would have been an obvious to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Singh to include the claimed electrically 
insulating material comprising a first layer and a second layer having a composition different 
from the first layer and the layers comprising an element selected from a group consisting of 
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nitrogen and carbon, as suggested by Hause, in order to provide a protective dual-passivation 
layer. 

With regard to Claim 82, Singh discloses at least one metallization level comprising, a first 
metallization level comprising a plurality of electrically conductive interconnect segments (48, 
50, 52, 54, 56, 58 and 59) and a second metallization level comprising a plurality of electrically 
conductive interconnect segments (48', 50', 52', 54', 56', 58' and 59') and a free-space medium 
(70, 72) that comprises gaseous materal (column 5, lines 59-61) that occupies at least a 
substantial fraction of regions between the first metallization level and the second metallization 
(see figure 3b). 

With regard to Claim 83, a further difference between the claimed invention and Singh are the 
claimed bonding pad openings. It would have been an obvious to someone with ordinary skill in 
the art, at the time of the invention, to modify the structure as taught by Singh to include the 
claimed bond pad openings, in order to provide interconnection to additional layers or structures. 

With regard to Claim 84, Singh discloses a second metallization level that comprises an adhesion 
layer (80). 
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Conclusion 



4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday-Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




E.O. 

A.U. 2815 
6/27/04 



ALLAN R. WILSON 
PRIMARY EXAMINER 



